Identification of a leachable compound detrimental to cell growth in single-use bioprocess containers.
Out of the plethora of chemical species extractable at low levels from the materials of construction of single-use bioprocess containers, we have identified one particularly conspicuous compound and shown it to be highly detrimental to cell growth. The compound, bis(2,4-di-tert-butylphenyl)phosphate (bDtBPP), is derived from the breakdown of tris(2,4-di-tert-butylphenyl)phosphite (trade name Irgafos 168®), a common antioxidant additive present in many formulations of polyethylene (one of the polymers commonly used as the material contacting process fluids in bioprocess containers). Cell growth experiments using several mammalian cell lines and growth media spiked with bDtBPP show harmful effects at concentrations well below the parts-per-million range. Cellular response to bDtBPP is rapid, and results in a significant decrease in mitochondrial membrane potential. The migration of bDtBPP from polyethylene-based films is shown to be time- and temperature-dependent. Further, experiments suggest that exposure of oxidized Irgafos 168 to ionizing radiation (such as gamma irradiation) is an important condition for the generation of significant amounts of leachable bDtBPP. Biopharmaceuticals are drugs manufactured using cells that are genetically engineered to produce a therapeutic protein. A current trend in biomanufacturing is the replacement of hard-plumbed stainless steel vessels (where these cells are grown) with specialized, pre-sterilized, disposable plastic bags. While this move has significant environmental and cost benefits, the effect of plastics on the biomanufacturing process is not yet completely understood. Here we show that if a chemical compound formed by the breakdown of a common antioxidant additive to plastics leaches into the cell culture liquid, the growth of mammalian cells is strongly inhibited. Some of the factors that promote the generation of this compound, and the conditions that favor migration of the compound into process fluids, are explored here.